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ABSTRACT 


This  report  describes  the  operation  of  the  Blue  Mountains  Seismological 
Observatory  and  Uinta  Basin  Seismological  Observatory  during  the  period 
of  1  August  through  31  October  1965.  Modifications  and  additions  to  the 
observatory  instrumentation  are  described  and  tests  to  improve  the 
operation  of  the  observatories  are  reported. 

Also  discussed  is  the  progress  of  special  investigations  designed  to 
evaluate  and  improve  the  detection  capacity  of  the  observatories. 
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OPERA  1  ION  OF  TWO  OBSERVATORIES 


1.  INTRODUCTION 


1.1  AUTHORITY 

The  research  described  in  this  report  was  supported  by  the  Advanced 
Research  Projects  Agency,  Nuclear  Test  Detection  Office,  and  was 
monitored  by  the  Air  Force  Technical  Applications  Center  under  Contract 
AF  33(657)- 1Z373.  The  Statement  of  Work  for  this  contract  is  shown  in 
appendix  1 . 


1.2  HISTORY 

The  two  seismological  observatories  operated  under  Projec  .  VT/5054  were 
constructed  under  Contract  AF  33(657)-7 185.  Site  selection  and  noise  surveys 
for  each  observatory  were  accomplished  by  The  Geotechnical  Corporation; 
the  final  decision  on  the  observatory  locations  was  made  by  AFTAC.  Texas 
Instruments  Incorporated  (TI)  was  responsible  for  the  construction  of  all 
physical  facilities. 

Contract  AF  33(600)-43486,  issued  to  TL  contained  the  authority  for 
equipping  and  operating  the  observatories.  The  instrumentation  was 
supplied  by  Geotech  and  was  installed  under  the  direction  of  Geotech  per¬ 
sonnel  under  subcontract  to  TI.  The  observatories  began  operation  on  the 
following  dates: 

Blue  Mountains  Seismological  Observatory  (BMSO)  13  August  1962 
Uinta  Basin  Seismological  Observatory  (UBSO)  26  November  1962 
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2.  OPERATION  OF  BMSO  AND  UBSO 


2.  1  GENERAL 

Data  are  recorded  at  each  of  the  observatories  on  a  24-hour  basis  The 
observatories  are  normally  manned  8  to  10  hours  a  day,  5  days  a  week. 

On  weekends  and  holidays,  they  are  manned  by  a  skeleton  crew  8  hours 
a  day;  however,  additional  personnel  are  on  call  in  case  of  an  emergency. 

The  Commander  of  Mountain  Home  Air  Force  Base,  Idaho,  was  notified  of 
the.  forthcoming  transfer  of  BMSO  to  the  USC&GS;  the  real  property  is  under 
the  control  of  that  base.  No  reply  has  been  received  in  regard  to  the  real 
property. 

BMSO  inventory  information  was  sent  to  Mr.  Brazee  of  the  USC&GS  at  his 
request  during  Seotember. 

The  annual  lease  payment  for  the  BMSO  site  was  made  to  the  landowner, 

Mr.  Robert  J.  Steward.  This  payment  covers  the  interval  16  October  1965 
to  16  October  1966. 

The  UBSO  access  road  was  accepted  into  the  Uinta  county  road  system 
during  this  reporting  period.  This  will  provide  an  opportunity  for  future 
assistance  in  repair  and  maintenance  of  the  road.  Recent  conditions  had 
made  the  road  almost  impassable  during  wet  weather.  The  entire  5  miles 
of  road  surface  has  either  received  unprocessed  natural  asphalt  (1.9  miles), 
new  gravel  surface  (1.8  miles),  or  grading  and  clearing  of  drainage  ditches. 

Both  BMSO  and  UBSO  recorded  the  signal  from  CHASE  IV.  Figures  1  and  2 
show  the  P-wave  arrival  at  UBSO  on  the  surface  and  shallow-buried  array 
records.  Note  the  difference  in  the  background  noise.  The  wind  was  from 
the  NE  at  a  speed  of  about  30  mph. 

An  underground  nuclear  explosion,  Project  "LONG  SHOT",  was  detonated 
cn  29  October  at  Amchitka  Island,  Alaska.  Project  "LONG  SHOT"  infor¬ 
mation  was  reported  to  AFTAC  from  the  observatorfes  and,  as  requester, 
all  16  mm  tilm,  magnetic  tape  records  and  observatory  logs  were  air 
mailed,  special  delivery  to  SDL. 


TR  65-128 


-2- 


2.2  STANDARD  SEISMOGRAPH  OPERATING  PROCEDURES 


The  operating  parameters  and  the  tolerances  for  these  parameters  are 
shown  in  table  1.  These  parameters  are  checked  and  reset,  as  necessary, 
when  the  frequency  response  of  a  seismograph  is  found  to  be  out  of  tolerance 
The  calibration  norms  and  their  respective  tolerances  are  shown  in  table  2. 
The  characteristics  of  the  response  at  which  the  BMSO  and  UBSO  seismo¬ 
graphs  are  normally  operated  are  shown  in  figure  3. 

When  the  August  frequency  response  check  was  made  at  UBSO,  all  responses 
except  that  of  shallow- buriec  array  element  SZ2  were  within  tolerances,  and 
no  adjustments  were  required. 

During  the  September  frequency  response  checks  at  UBSO,  a  seismometer 
damping  change  was  required  for  SZ  10;  this  is  the  first  such  change  to  be 
made  in  the  shallow-buried  array  seismometers  since  they  were  installed. 


2  3  OUTAGES  CAUSED  BY  ELECTRICAL  STORMS 

2.3.  I  Electrical  Storms  and  Damage  to  Instrumentation  at  BMSO 

Table  3  shows  a  summary  of  electrical  storm  damage  at  BMSO  during  this 
reporting  period. 

2.3.2  Electrical  Storms  and  Damage  to  Instrumentation  at  UBSO 
No  electrical  storms  occurred  at  UBSO  during  this  reporting  period. 


2.4  DATA  CHANNEL  ASSIGNMENTS  AND  STANDARD  OPERATING 
MAGNIFICATION  OF  SEISMOGRAPHS 

In  compliance  with  AFTAC  specifications,  each  data  format  recorded  at 
each  observatory  is  assigned  a  data  group  number.  When  a  data  format  is 
changed,  a  new  data  group  number  is  assigned  to  the  new  format  and 
reported  to  the  Project  Officer.  All  of  the  data  formats  and  their  group 
numbers,  recorded  during  the  reporting  period  at  BMSO,  are  listed  in 
table  4;  data  formats  and  data  group  numbers  recorded  at  UBSO  during  this 
reporting  period  are  listed  in  table  5. 
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Table  1.  Operating  parameters  and  tolerances  of  seismographs  at  BMSO  and  UBSO 


TR  65-128 


Table  2.  Calibration  norms  and  operating  tolerances  for  frequency 
response  of  the  standard  seismographs  at  BMSO  and  USSO 


SP  Johnson -Matheson 


Vertical  and  Horizor 

"al 

LP 

Vertical 

and  Horizontal 

f 

T 

A.  T. 

f 

T 

A.  T. 

(cps) 

(sec) 

R.  M. 

(*%) 

(cps) 

(sec) 

R.  M. 

(i%) 

0  2 

5.0 

0.0113 

10 

0.  01 

100 

0.  246 

20 

0  4 

2.  5 

0.  0950 

7.  5 

0.  0125 

80 

0.  377 

20 

0.  8 

1.  25 

0.  685 

5 

0. 0167 

60 

0.  589 

15 

1.0 

1.  0 

1.  0 

- 

0.  02 

50 

0.  7^5 

15 

1.  5 

0.  67 

1.52 

5 

0. 025 

40 

0.  899 

10 

2.  0 

0.  5 

1.  90 

5 

0.  033 

30 

1. 06 

5 

3.  0 

0.  33 

2.  12 

7.5 

0.  04 

25 

10 

- 

4.  0 

0.  25 

1.  87 

12 

0.05 

20 

0.  822 

5 

6.  0 

0.  167 

1.  15 

20 

0.0667 

15 

0.  506 

10 

8.  0 

0.  125 

0.  10 

10 

0.  173 

20 

10.  0 

0.  100 

0.  143 

7 

b 

a 

IB 

Vertical 

and  Horizontal 

BB 

Vertical  and  Horizontal 

f 

T 

A.  T. 

f 

T 

A.  T. 

(cps) 

(sec) 

R.  M. 

(±°n 

(cps) 

(sec) 

R.  M. 

(-%) 

0.  1 

10.  0 

G. 0090 

25 

0.  04 

25.  0 

0  04 

20 

0.  2 

5.  0 

0.  068 

20 

0.  06 

16.7 

0.  350 

20 

0.  3 

3.  3 

0.  25 

15 

0.  08 

12  5 

0.  775 

15 

0.  4 

2.  5 

0.46 

10 

0.  1 

10.  0 

0.  950 

10 

0.5 

2.  0 

0.64 

5 

0.  2 

5.  0 

1.0 

5 

0.  7 

1.  43 

0.86 

5 

0.  4 

2.  5 

1.  0 

5 

1.0 

1.  0 

1.0 

- 

0.  8 

1. 25 

1.  0 

- 

1.  5 

0.  67 

1. 04 

5 

1.6 

0.  625 

1.  0 

5 

2.  0 

0.  5 

1.0 

10 

3.  2 

0.  312 

1.0 

10 

3.  0 

0.  33 

0.  89 

15 

6.  4 

0.  156 

0.  980 

15 

5.  0 

0.  2 

0 .  66 

20 

KEY 

R.  M.  Relative  magnification 
A.  T.  Amplitude  tolerance 

a  Tolerance  not  established  in  the  period 

b  Measurements  not  reliable  due  to  interference 

from  mic  ros eis  mic  background  noise 


TR  65-128 


-7- 


ELATIVE  MAGNIFICATION 
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Figure  3.  Normalized  response  characteristics  of  the  routine 
seismographs  at  BMSO  and  UBSO  during  the  reporting  period 
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Table  4.  Data  channel  assigninents  and  normal  operating  magnifications  of  seismographs  at  BMSO 
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Table  5.  Data  channel  assignments  and  normal  operating  magnifications  at  UBSO 


~  -c  - 

X  «  5 « 


i.  ^  v 

“5 

■i  «a  <  — 


id  *  a;  *  a;  o  o  2d  *  id  :d 

COOQOQO  iOOOQOO  . 
OOOCJfSOOtO^OQOOl  f 

— ^  j5  .  A  '  t*i  — '  rl  ^ 


Q  -  “*  O  > 

-  ^  ra  t  «  in  W  N  *  »  -•  > 

{\Jh3NNJNMNJ 


-  5  >  r  7  ?  5 

.*  *  ?*  .c  x  *  3 
«  t  ^  a  a.  , 

>  u  *  ei  *  c  E  •« 

4  :  2  2  » 

.2  J{  5  S  I  I  5  s 
3 1 :  |  o  §  s  r 

^**C«V**t 

Gf.4J.3evG, 

<"a23<i-u: 


t*  |(  «  C  ; 

i  f*  s*  s 

5ii« 

?  o  o  r 

;  jj!  ■ 


*:  j cm  m 

.  .  .  X  1C  X  .  ,  >A  tA  iA  O  ,  , 

I  ft  X  *  *  *  I  f  ;  ;  ;  *5  I  1 

M  N  N  ♦  (M  IM  N  N  N  ^ 


g  2  M 

“2?o  J-H«ip.»,  ;  ,«««  ;» 

*  «  *  2  M  Z  W  N  z  W  H  2  N  2  U  m  h  * 

8  ~ 

t| 

5|  M  4  iA  >0 


24  24  24 

^,o5tfostfJ4?XojdS^ 

i£j-3QOOOC=QOQQO 

!<!6066e?C09Ooo 

-<i)NiMiMN"1-CO'-f-CTT 

>-3  i 

•J  -4  «-•  iA  ■*>  ■*>  , 

lA  iA  -£>  -O  u,  ^  In  1»1  ^ 


k  **  Jt  III 

•  ««  TO 

Z4  tA  <  — } 


r  r  r  r  ^  2  2  *.  > 

bbbbmi*5J  i  * 


~  2  —  "  “ 
0  -S 
jr<; 


z  a.  o  h  > 

q  —  rU  <n  ^  C-Of-CCCA  —  (A* 
2MNNNN  g  h)  bi  N  M  ^  l«  J 
yin«ninW(jinvi(flK  .-jU  y 
H 


|  .  *1  J 

1  J  J  iA  if.  if, 

i  a#  in  wi  if  l**  ^ 

I  a.  fl. 

■  w  w  9iixxix; 

IZWUNNiSiVHflVji 


Qa.OtSUn.fv  c_~  tf)  —  T 
SJJJvha  §9;-m2E* 
yi'UZUSSUyN^  ^  N  u  vj  ) 


I  2  ?  *  a  j  y  ik  _i  o 

2?Uyit-xjj? 


s-  g  i 

| .;  '5  1 4 

■* is;  it 

il  _  T3  «  *  * 
o  b  r  .  £  b 

m?|i 

:  *  s  1 1 1 

!  I  •  J  if 

i  e  J  *  *; 

-  „  4  M  »*  £ 

m  £  *i  c  C  ° 
^  e  S  o  K 
%t  ■•*  T3  — .  -*  ** 
^  V  ^  M  u 

1 1 3 :  t  s 
3  »  1  ?  *  * 
u±  I  S  ii 


•*  a  o  —  fc 
°  r.  —  <i  J2 
I  c  c  iJ  J 

a  4i  *>  ;  c 

Ilhj 

i««w2 

lEEjs 

e  •  •  p  g 
^  “  ■=  g  o 

?5  •  ^  <  S 


2d  O  ido^OQ^l 

•  ooooSaoo^Jiii  I  j  \ 

I  OOQQQQOQQQ  1  I  1 

«i— i— •—*  aNiANiiiAiflifi 


2  -■  o 


^^aawSw^-4«x 

ZZZWWWUWWw 


**s  *° 

3  tr,  <  m 


-->»  =  =  . 


>Muo-ii«nSa9«-J 

-  juh»SSuodkz»J>> 


♦  iA'DN»J'0’»NI"TiA'C 


ii<SOQOCOOC>QQeiCiOO  i 

'C,‘5?l5^0,3'=,c,9^5rf'l:=,0© 


a*  Cl  ti 

O  o  3  U 

□ 


Q  c  o  h.  t 

2  -  N  "1  f  if 

2  N  N  (1  N  a)  oNMNNNwi 

O  O 

H 


-I  “o 

*  A  <1  — 


o  cu  a*  i 
-*  «  w 


.  -*pA^AjT^>f«eo^.v5in-.V5W^ 

?NNWNb}bjE-lWalHMN|Ziii> 


V-S  cfiff-O  “  M  A  ^  if  >a 


C  .£  4  jft 
c  c  o 

*  C  M  C 


■s  S  .•  • 

2  S  *»  e 

t  2  *  « 

“•  4  1  f 

*1 5r 


n  C  u  u 

c  £  fc«  h 

c  p  «  fc 


4  4  « 

5  S  £  3 

“  n  4  *“ 
#  fc  <i  m 

>  >  b  w 


2  ill 

gii  c 

-  !-  •“  V 

j!  O  '  S. 

?5  3  i 
i  $  S  ® 
5  l  I* 
*■  •  £  £. 
N  1  «  £ 

«  5  f  o 


•J  O  W  O  X!  g  ^ 

2  £  "i  !S  *5  *  o. 

i  |  “  I  -S.5  E 

i  1 3  I  e  o  s 

tft  tA  U  tA  <  Z  t3 


5  J  *J  srtOwwSjiriS^ 
^!siNN>j4l4nwt-lZZ5; 


TR  65-128 


. . 


2.5  EQUIPMENT  MALFUNCTIONS 


Component  failure  information  is  routinely  punched  onto  IBM  cards.  A 
computer  program,  Program  MISERABLE,  has  been  written  to  tabulate 
some  of  these  data.  A  printout  of  the  tabulated  data  for  BMSO  and  UBSG 
for  the  reporting  period  is  shown  in  tables  6  and  7.  The  interpretation  of 
the  codes  used  is  given  in  appendix  2  of  this  report. 


2.  6  CALIBRATION  OF  TEST  EQUIPMENT 

Routine  calibration  of  test  equipment  was  accomplished  at  each  observatory 
during  the  reporting  period  by  use  of  a  1-percent  standard  meter.  This 
meter  is  sent  to  the  Garland  laboratory  for  a  calibration  check  every  3  months. 
A  dual  equipment  calibration  record/log  for  each  item  of  test  equipment  has 
been  kept  up  to  date  by  the  observatories  and  the  Garland  laboratory  during 
the  reporting  period. 


2.7  SHIPMENT  OF  DATA  TO  THE  SEISMIC  DATA  LABORATORY  (SDL) 

BMSO  and  UBSO  magnetic-tape  seismograms  from  1  Jane  through 
31  September  were  shipped  to  SDL.  Magnetic-tape  seismograms  are  shipped 
to  SDL  with  the  regular  Long-Range  Seismic  Measurements  Program  (LRSM) 
data  shipment  about  15  days  after  the  end  of  the  month  during  which  they 
were  recorded. 

All  16-millimeter  film  seismograms  recorded  at  BMSO  and  UBSO  through 
31  August  were  sent  to  SDL.  The  primary  and  secondary  short-period  and 
the  long-period  lfc-millimeter  film  seismograms  and  their  corresponding 
operating  logs  were  shipped  to  SDL  as  soon  as  the  data  for  the  monthly 
five-station  earthquake  bulletin  were  compiled. 


2.8  SECURITY  INSPECTION 

Mr.  L.  T.  Wallenborn,  Seattle,  Washington,  Security  Inspector  for  BMSO, 
telephoned  on  30  August  and  received  needed  information  on  security  instead 
of  making  a  personal  inspection. 
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Table  6.  Component  failure  report  for  BMSO 
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2.9  QUALITY  CONTROL 


Film  quality  control  checks  were  routinely  made  on  the  primary  short-period, 
secondary  t»hort-pe  riod,  and  long-period  data  recorded  at  BMSO  and  UBSC 
during  this  reporting  period, 

Magnetic-tape  quality  control  checks  were  routinely  made  on  the  data  from 
the  two  tape  recorders  at  BMSO  and  the  three  tape  recorders  at  UBSO. 


3.  EVALUATE  DATA  AND  PROVIDE  MOST  EFFECTIVE 
OBSERVATORY  POSSIBLE 


3.1  MODIFICATIONS  AND  ADDITIONS  TO  INSTRUMENTATION  AT  BMSO 
AND  UBSO 

3.1.1  Power  System  Modification 

During  the  last  week  of  August  and  the  third  week  of  September,  modifications 
were  made  to  the  power  system  at  UBSO  and  at  BMSO,  respectively.  These 
modifications  include  the  installation  of  an  additional  relay  rack  and  ventilating 
blower  and  the  installation  of  the  new  Dual  Dc  Regulator,  Model  21427,  to 
replace  the  Dc  Regulator,  Model  11219,  previously  used. 

The  relay  rack  provides  additional  space  for  instrumentation  in  the  console, 
allowing  some  of  the  instrumentation  to  be  relocated  for  more  reliable 
operation.  Specifically,  the  Beckman  AC  volta  regulator,  which  had  been 
inadequately  ventilated,  was  placed  in  a  location  where  adequate  ventilation 
is  suDplied.  We  anticipate  that  this  will  improve  the  performance  of  the 
Beckman  regulator. 

The  dc  regulator  is  used  to  maintain  the  voltage  level  of  the  dc  power  below 
the  upper  input  limits  of  timing  system  components,  power  amplifiers,  etc. 
The  new  regulator  is  much  more  efficient  and  is  expected  to  be  more  reliable 
than  the  old  regulator.  The  added  efficiency  is  acquired  because  the  new 
unit  is  a  "chopper  type"  regulator  while  the  old  unit  was  a  "voltage  divider 
type"  regulator. 
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Both  regulators  caused  added  compensated  and  uncompensated  noise  at 
BMSO  and  at  UBSO.  Added  output  capacitance  was  applied  to  the  UBSO 
unit  resulting  in  a  normal  magnetic-tape  recorder  noise  level.  The  UBSO 
unit  was  then  left  in  operation  with  the  external  capacitors  pending  a 
permanent  correction  for  the  problem.  The  BMSO  unit  has  been  removed 
from  operation  and  returned  to  our  Garland  laboratory  for  investigation. 

TL, ■»  old  regulator  has  been  temporarily  returned  to  operation. 

3.1.2  Lightning  Protector  Modification  at  BMSO  and  UBSO 

The  present  observatory  lightning  protector  equipment,  composed  of  fuses 
and  carbon  blocks,  is  being  replaced  with  the  three-electrode,  gas -filled, 
Associated  Electrical  Industries,  LTD.  (AEI)  Protector.  Two  types  of 
AEI  Protectors  are  being  used.  Type  16B  (300-300  volt,  yellow)  is  used  in 
110  Vac  power  circuits,  i.e.,  mass  position  actuator,  vault  power,  and 
seismometer  heaters.  Type  16A  (150-300  volt,  black)  is  used  for  all  other 
circuits . 

3.1.3  Installation  of  High-Frequency  Seismograph  Systems 

In  order  to  determine  if  high-frequency  energy  in  the  3  to  10  cps  range 
can  be  detected  from  signal  sources  at  teleseismic  distances,  two  high- 
frequency  vertical  seismographs,  ZHF5  and  ZHF6,  were  placed  in  operation 
at  BMSO  and  UBSO  on  20  and  21  October,  respectively.  Figure  4  is  a  block 
diagram  of  the  ZHF5  and  ZHF6  high-frequency  response  seismograph 
systems.  Shaping  of  the  responses  was  obtained  by  a  modification  to  the 
PTA  and  the  addition  of  a  filter  amplifier.  The  modification  included 
replacement  of  the  3  cps  galvanometer  normally  used  with  a  10  cps 
galvanometer  and  exchange  of  the  Model  6824-1  filter  for  a  Model  6824-7 
filter.  Figures  5  through  10  show  the  computed  frequency  responses  of  the 
ZHF5  and  ZHF6  high-frequency  seismograph  systems.  The  standard  short- 
period  seismographs  are  routinely  calibrated  at  1  cps,  and  the  high-frequency 
short-period  systems  are  calibrated  at  6  cps. 

An  equivalent  high-frequency  seismograph  system  was  installed  in  the 
shallow-buried  array  on  26  October  and  in  the  deep -hole  system  on  27  October. 
The  deep-hole  system  uses  a  Krohn-Hite  filter  for  response  shaping. 
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ZHF5  and  ZHF6  high-frequency  seismograp 


RELATIVE  AMPLITUDE 


T  igure  6.  Frequency  responses  for  the  ZHF6  seismograph  system 
with  constant  displacement  input 
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FREQUENCY  (cps) 


Figure  7,  Frequency  response  and  simplified  circuit  diagram  for  the 
filter  amplifier  for  the  ZHF5  high-frequency  seismographs.  The 
maximum  gain  of  this  channel  is  approximately  10  at  o  cps 


RELATIVE  AMPLITUDE 


Figure  9- 


Frequency  responses  t'or  the  7HFo  seismograph  system 
with  constant  velocity  input 
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FREQUENCY  (cps) 


Figure  10.  Frequ  ncy  responses  for  the  ZHF6  seismograph  system 
with  constant  velocity  input 


3.1.4  Addition  of  PTA  Test  Set 


A  PTA  Test  Set,  Model  23930,  was  supplied  to  BMSO  and  UBSO  during 
August  and  September,  respectively.  This  device  saves  operator  time  in 
allowing  simultaneous  monitoring  of  the  PTA  input  and  output  balance  and 
is  very  useful  in  signal  tracing. 

3.1.5  Installabion  of  the  Microbarograph  Calibrator,  Model  19403 

Installation  of  the  Microbarograph  Calibrator,  Model  19403,  was  started  at 
BMSO  and  UBSO  during  the  last  week  of  the  reporting  period.  The  calibrator 
output  is  19  microbars  at  a  period  of  5  seconds  and  68  microbars  at  a  period 
of  120  seconds.  Routine  calibrations  will  be  conducted  on  a  weekly  basis. 

3.1.6  Helicorder  Modification 

Modification  of  the  Helicorder  amplifiers  and  styli  was  completed  during 
August.  This  modification  improved  the  frequency  response  of  the 
Helicorder  system. 


3.2  LONG -PERIOD  SEISMOGRAPH  MODIFICA TION  AT  BMSO 

During  September  the  modification  of  the  long-period  seismographs  at 
BMSO  was  completed.  The  modit  ications  to  each  of  the  seismographs 
include: 


a.  Installation  of  a  remote  period  actuator  so  that  the  natural  period 
of  the  seismometer  can  be  adjusted  without  entering  and  disturbing  the  vault; 

b.  Installation  of  convection  shields  over  the  seismometer  to  provide 
better  protection  from  air  convections  and  temperature  changes; 

c.  Conversion  of  the  basic  seismograph  to  a  direct-coupled  system. 

To  accomplish  this  the  PTA  attenuator  was  set  to  zero  dB,  the  circuit 
damping  resistance  was  reduced  to  properly  damp  the  galvanometer,  and 
the  magnetic  flux  of  the  seismometer  magnet  was  reduced  by  shunting  to  get 
the  proper  seismometer  damping.  This  conversion  will  inc-ease  the  output 

evel  and  the  signal-to-electrical  noise  ratio  for  the  seismograph.  Because 
the  magnetic  flux  can  no  longer  be  used  to  adjust  the  calibrator  motor  constant, 
this  adjustment  must  be  accomplished  through  the  use  of  resistive  networks 
in  the  calibration  system. 


TR  o5-128 


-24- 


As  an  experiment,  the  insulating  material  for  the  long-period  north-south 
vault  was  placed  in  fabric  bags  instead  of  plastic  bags. 


2  3  DEVELOCORDER  MODIFICATIONS  AT  UBSO 

All  UBSO  Develocorders  are  now  completely  modified  with  the  installation 
of  new  transport,  processing,  and  pump  units. 

installation  of  peristaltic  pumps  in  the  Develocorders  was  completed  during 
August. 

All  operating  date-timers  (Model  4800),  except  those  for  the  Develocorders 
used  with  the  MAP  units,  have  been  converted  to  the  Model  4800A  con¬ 
figuration  This  modification  will  greatly  reduce  the  maintenance  time 
required  in  replacing  the  old  flash-tuba  assemblies.  The  new  bulb-type 
light  source  provides  a  clearer  printing  of  the  date -time  information. 

The  rotary  processing  assemblies  for  all  of  the  UBSO  Develocorders  were 
converted  to  a  new  type  (Recording  Unit  Kit,  Model  16041).  The  new 
processor  has  no  moving  parts  and  provides  a  thicker  meniscus  for  more 
reliable  Quid  application  to  th  film.  The  new  type  processor  was  included 
in  the  Develocorder  for  the  shu.iiow-buried  array  when  it  was  initially  installed. 


3.4  DEEP-HOLE  MEASUREMENTS  OF  CASING  DEVIATION  FROM 
VERTICAL  AT  UBSO 

On  28  August,  the  deep-hole  seismometer  was  removed  from  the  hole  at 
UBSO  to  allow  measurement  of  the  verticality  of  the  inside  casing.  Measure¬ 
ments  were  made  at  1000-foot  intervals.  This  work  was  accomplished  under 
another  Geotech  contract  in  preparation  for  installation  of  a  vertical  array. 


3.  5  VERTICAL  ARRAY  INSTALLATION  AT  UBSO 

A  vertical  array  was  installed  in  the  10,  000-foot  hole  at  UBSO  during 
September.  An  LRSM  van  was  used  lor  recording  and  control.  A  15-inch 
snow  hampered  the  installation  of  this  equipment;  however,  outputs  from  this 
array  were  being  recorded  through  the  MAP  system  at  the  end  of  September. 


TR  65-128 


-25- 


The  gain  trims  for  the  vertical  array  inputs  were  adjusted  to  provide  input 
levels  comparable  to  the  shallow-buried  array.  The  bO  mpi  calibration 
level  normally  used  exceeded  the  linear  range  of  the  system;  therefore, 
a  30  trig  calihra^  on  level  was  used.  Operation  of  the  array  was  suspended 
on  22  October,  and  the  van  was  moved  on  23  October. 


3.6  MODIFICATION  TO  THE  HONEYWELL  VOLTAGE-CONTROLLED 
OSCILLATORS  AT  UBSO 

The  purpose  of  the  modification  is  to  increase  linearity  of  voltage-controlled 
oscillators.  Two  modified  oscillators  have  been  installed;  however,  sufficient 
data  have  not  been  collected  from  which  definite  conclusions  can  be  reached 
An  additional  oscillator  has  been  sent  to  the  Garland  laboratory  lor  modifi¬ 
cation.  This  oscillator  will  be  field  tested  at  BMSO. 


4.  TRANSMIT  DAILY  MESSAGES  TO  THE  USC&GS 


Arrival  time,  period,  and  amplitude  measurements  recorded  at  each 
observatorv  are  reported  daily  to  the  Director  of  the  USC&GS  in  Washington, 
D.C.  A  list  of  the  number  of  events  of  all  types  reported  to  the  USC&GS  by 
BMSO  and  UBSC  from  1  January  through  31  October  196b  is  included  in 
table  8 . 


5.  PUBLISH  MONTHLY  EARTHQUAKE  BULLETIN 


Data  from  BMSO  and  UBSO  were  combined  with  data  from  CPSO,  TFSO, 
and  WMSO  and  published  in  a  multistation  earthquake  bulletin.  The  bulletins 
for  February,  March,  April,  and  May  1965  were  published  during  this 
reporting  period.  Data  fur  June  and  July  have  been  keypunched,  transcribed 
onto  magnetic  tape,  and  sent  to  SDL  for  processing.  Processing  of  the 
August  data  is  about  98  per  cent  complete.  Keypunching  of  h.e  September 
data  i  about  50  per  cent  complete. 
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'Pe  rceptage  of  those  events  Located  by  the  USC&cGS  that  were 
reported  by  the  indicated  observatory  (based  on  USC&G5 
'  Earthquake  Data  Report"). 

Not  available 


TI  placed  their  portable  digital  recorder  into  operation  at  UBSO  on 
24  September  and  recorded  the  outputs  of  the  vertical  array,  the  shallow- 
buried  array,  and  the  MA  P  systems  through  14  October. 


6.  PROVIDE  OBSERVATORY  FACILITIES 
TO  OTHER  ORGANIZATIONS 


6.  1  GENERAL 

The  reporting  of  earthquakes  that  occur  within  the  continental  limits  of 
the  United  States  to  Stanford  Research  Institute  (SRI)  by  collect  telephone 
call  was  discontinued  by  BMSO  and  UBSO  at  the  request  of  SRI. 

Data  have  been  furnished  to  the  USC&GS  by  all  observatories  on  several 
occasions  when  the  USC&GS  requested  information  about  specific  arrivals. 
This  is  in  addition  to  the  routine  daily  report  to  the  USC&GS. 


6.2  VISITORS 

Mr.  Hans  Schmidt  of  Boeing,  oeattle,  Washington,  visited  BMSO  on 
4  August  to  determine  if  information  could  be  given  on  the  detection  of 
rockets  fired  from  Seattle  to  White  Sands  Proving  C-rcunds  in  New  Mexico. 

Professor  Joseph  Berg,  Oregon  State  University;  Mr.  Wagner,  Oregon 
Department  of  Geology,  and  Messrs.  Bailey  and  Mickey  of  USC&GS  visited 
BMSO  on  16  September  in  conjunction  with  the  transfer  of  the  observatory 
to  USC&GS  on  1  January  196o. 

Mr.  Robert  A.  Eppley,  USC&GS,  Washington  visited  BMSO  on  4  October  in 
conjunction  with  the  transfer  of  the  observatory  to  USC&GS  on  1  January  1966 
Colonel  H.  S.  Reinhart  and  Major  J.  G.  Allison,  AFTAC,  visited  UBSO 
13  October  to  inspect  the  vertical  array  operation  and  to  have  a  tour  of  the 
observatory . 

Mr.  Best,  Baker  County  Engineer,  visited  BMSO  on  21  October  in  regard  to 
graveling  0.5  mile  of  access  road. 
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Captain  Fred  Munzlinger,  Project  Officer,  visited  the  Garland  laboratory 
25-27  October  for  a  review  of  the  status  of  the  project.  Mr.  Brad  Leichiiter 
accompanied  him  on  a  visit  to  UBSO  28  and  29  October  to  check  the  progress 
of  the  work  at  UBSO.  Mr.  Leichiiter  departed  UBSO  on  30  October. 


7.  INSTRUMENT  EVALUATION 

7.  I  MULTIPLE  ARRAY  PROCESSOR  (MAP)  INSTALLATION  AT  UBSO 

During  the  last  week  in  August,  Texas  Instrument's  representatives 
installed  two  multiple  array  processors  (MAP)  at  UBSO  and  furnished  some 
preliminary  training  in  their  operation,  MA  P  No.  1  is  a  10-channel  unit 
and  MA P  No.  2  is  a  19-channel  unit.  During  die  final  stages  of  installation 
and  training,  Major  Walter  Davis,  TI’s  Project  Officer,  and  Messrs.  Holle 
and  Seymour  of  the  Garland  laboratory  visited  the  observatory  to  review 
the  operation  of  the  MAP  systems. 

Figure  11  shows  the  6  consoles  associated  with  MAP,  and  figure  12  shows 
their  location  with  respect  to  other  consoles  in  the  observatory.  A  cursory 
evaluation  of  the  first  MAP  data  from  the  surface  array  indicates  that  more 
direction  information  on  signals  is  available;  however,  the  noise  back¬ 
ground  during  daylight  hours  prevents  good  resolution  of  direction  at  the 
present  time.  Figures  13  and  14  show  the  MAP  1  response  to  the  daylight 
noise  background  compared  to  the  surface  array.  Some  additional  filtering 
may  be  helpful  and  plans  are  underway  to  obtain  adequate  filters  for  use  in 
conjunction  with  the  bea m- steering  feature. 

Figure  15  and  figure  16  show  a  comparison  of  the  MAP  1  and  surface  array 
response  to  a  typical  low-level  teleseismic  signal.  Figure  17  and  figure  18 
give  a  comparison  of  the  MAP  I  and  surface  array  responses  to  an  acoustic 
signal . 

P  single  trequency,  relative  amplitude  output  response  for  MAP  l  was 
completed  30  September.  All  channels  appear  to  be  operating  as  originally 
programmed;  however,  the  program  was  not  designed  to  attenuate  the 
cultural  noise  observed  during  the  daylight  hours.  TI  is  studying  the 
problem  and  redesigning  the  multiple  channel  filter  (MCF)  program  to 
attenuate  this  noise.  A  similar  check  for  MAP  2  is  in  progress;  MCF  11  and 
MCF  12  are  functioning  as  programmed. 
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Figure  11.  Consoles  for  the  two  MAP  systems  at  UBSO 


Figure  12.  Location  of  MAP  consoles  in  respect 
to  other  consoles  at  UBSO 
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The  riew  filter  boards  for  MCF  11  and  MCF  12  have  not  been  received 
from  TI;  in  addition,  no  improved  limine  boards  or  filter  networks  for 
other  equipment  have  been  provided  as  agreed.  A  supply  of  light  bulbs 
was  received  to  keep  the  units  properly  maintained. 

Refer  to  appendix  3  for  the  MAP  recording  format  key. 


MAP  RECORDING  CHARACTERISTICS 

1.  Input  filters:  The  outputs  of  all  PTA's  are  passed  through  band-pass 
filters  (12  dB/oct  lowcut  at  0.9  cps  and  3  dB/oct  highcut  at  4.  0  cps)  prior 
to  any  other  processing  by  the  MAP  system. 

2.  Each  MCF  is  a  summation  of  several  seismographs;  however,  each 
seismograph  is  weighted  in  a  predetermined  manner.  Each  of  the  seis¬ 
mographs  has  different  frequency  responses  and  time  delays  to  produce 
the  desired  characteristics  of  the  single  summation  output. 

3.  Station  time  is  delayed  to  1  second  at  the  center  seismometer  710 
(for  either  surface,  subsurface,  or  combinations  in  the  vertical  array). 

Data  arriving  at  the  other  instrument  positions  can  be  delayed  to  match  that 
time  depending  on  the  position  of  each  instrument  relative  to  the  center 
position  and  relative  to  the  approaching  wavefront.  MAP  outputs  and 
station  time  are  synchronized  for  correct  world  time  as  recorded  on  the 
seismogram. 

4.  Selected  apparent  horizontal  velocities  determine  the  delay  times  used. 
Two  velocities  have  been  selected  -  vertical  incidence  infinite  horizontal 
velocity)  and  8.  1  km/sec  (approximately  horizontal  P-wave  velocity  across 
the  array).  These  velocities  are  programmed  in  the  MAP  so  that  signals 
with  these  velocities  are  enhanced  in  the  recordings.  Waves  with  other 
velocities  are  also  enhanced,  but  to  a  lesser  degree. 

Three  general  types  of  data  traces  recorded  from  these  processes  are: 

1.  Multichannel  filters  (MCF):  The  input  lewis  from  each  data  source  are 
varied  and  time-delays  for  selected  velocities  are  chosen.  Some  additional 
direct  filtering  may  be  used. 
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2.  Bearn  steering  summations  (BSS):  "Tunes"  the  array  to  selected 
directions  by  time-delay  processes,  i.  e.,  the  "step-cut"  of  the  array 
is  aligned,  then  summed. 

3  Straight  summation  (ES):  Unprocessed  data  except  for  input  filtering. 

7.2  BELL  TELEPHONE  LABORATORIES  SPECTRUM  ANALYZER 
AT  BMSO 

On  20  August,  the  Project  Officer  requested  that  we  forward  all  information 
available  regarding  the  BeU  Telephone  Laboratories  (BTL)  spectrum  analyzer 
being  operated  at  BMSO.  One  copy  of  the  manual  containing  a  general  me¬ 
chanical  description,  circuit  description,  operating  instructions,  and 
maintenance  instructions  for  the  analyzer  and  a  copy  of  a  paper  from  the 
April  1964  issue  of  the  Seis molof ical  Society  of  America  bulletin  were  sent 
to  the  Project  Officer. 

A  calibration  procedure  wa^  devised  and  an  initial  calibration  was  made  on 
23  August.  BMSO  personnel  now  calibrate  the  analyzer  at  the  specified 
frequencies  during  the  fourth  week  of  each  month. 

Mr.  Cooper  of  BTL  was  contacted  to  obtain  additional  information  regarding 
use  of  the  spectrograms.  He  recommended  that  we  review  the  BTL  Fifth 
Interim  P.epo^t,  Real  Time  Spectral  Analysis  of  Seismic  Energy  on  Froject 
VELA -Uniform,  dated  1  September  1962.  He  also  suggested  that  Mr.  Dick 
Walker  of  bTL  might  be  able  to  assist  with  specific  questions  regarding 
the  analysis  of  the  spectrograms. 


7.  3  UNDERGROUND  LONG-PERIOD  VAULT  INSTALLATION  AT  UBSO 

Test  holes  were  drilled  during  September  to  select  the  most  ideal  drilling 
site  fer  a  50  ft  deep,  7  ft  diameter  hole  to  be  used  for  a  long-period 
installation  The  site  selected  was  about  250  yds  east-northeast  cf  the 
ubservatorv.  On  '5  October,  several  shot  holes  were  drilled  and  small 
charges  were  exploded  at  a  depth  of  40  ft  in  an  attempt  to  fracture  a  hard 
sandstone  svringei  .  Auger-type  equipment  began  drilling  a  24  in.  pilot 
hole  on  19  October  but  could  not  penetrate  the  hard  stringer  at  39  ft. 
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This  hole  was  subsequently  enlarged  to  a  diameter  of  8  ft  ant.  ^ased  to 
a  depth  of  10  ft  At  the  !0  ft  level,  the  diameter  of  the  hole  was  decreased 
to  7  ft  and  extended  to  a  total  depth  of  13  ft.  At  this  depth,  another  sand- 
stonf  stringer  was  encountered.  It  was  evident  that  the  drill  rig  being 
used  could  not  penetrate  this  stringer,  and  on  3-  October,  a  larger  rig  was 
brought  on  site  to  complete  the  hole.  Drilling  was  continuing  at  the  end  of 
this  reporting  period.  No  new  problems  have  been  encountered. 


8.  RESEARCH  INVESTIGATIONS 

8.  1  STUDIES  TO  DETERMINE  P-PHASE  TRAVEL  TIME  CORRECTIONS 
FOR  BMSO,  CPSO,  TFSO,  UBSO,  AND  WMSO 

Preliminary  P  arrival-time  residual  data  for  BMSO,  CPSO,  TFSO,  UBSO, 
and  WMSO  were  gathered  under  Project  VT/1124  and  were  used  to  determine 
the  P-phase  association  time-window  widths  for  the  A  BP.  The  travel -time 
residuals,  grouped  by  observatory,  were  further  classified  by  epicentral 
distance  (10-degree  increments),  USC&GS  reported  magnitude,  and 
station-tc-epicenter  azimuth. 

Utilizing  the  data  already  processed,  we  are  determining  "unbiased" 
travel-time  corrections  for  each  of  the  five  observatories.  In  addition, 
the  variation  of  station  travel-time  corrections  as  a  function  of  station-to- 
epicenter  azimuth  is  being  studied. 

The  effectiveness  of  each  of  the  correction  factors  developed  will  be 
determined  using  data  from  each  observatory  recorded  since  August  19b4. 

We  anticipate  that  this  study,  including  a  report  of  the  results,  will  require 
approximately  12  months. 

A  tentative  statistical  model  for  treating  the  data  has  been  formulated.  This 
model  should  give  the  travel  time  correction  for  each  station  and  the  contri¬ 
bution  to  the  variance  of  the  observed  residuals  due  to  magnitude,  distance, 
and  azimuth . 
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8  ?  MAGNITUDE  CORRECTION  'ACTORS 


Letter  approval  of  our  request  for  authority  to  conduct  .nagnitude  studies 
jointly  under  Projects  VT/5054  and  VT/5055  was  received  from  the  Project 
Officer  on  31  August.  Work  on  the  magnitude  studies  will  be  started  according 
to  the  schedule  in  our  letter  of  recommendation  submitted  on  22  July. 


8.3  UBSO  ATLAS  OF  SIGNALS  AND  NOISE 

Letter  approval  of  cur  request  for  authority  to  compile  an  Atlas  of  Signals 
and  Noise  for  UBSO  under  Project  VT/5054  was  received  from  the  Project 
Officer  on  19  August.  Compilation  of  the  Atlas  is  in  progress. 

In  general,  the  Atlas  will  include  the  following  sections: 

INTRODUCTION  ; 

Earthquake  Phases  Recorded  at  UBSO; 

P  and  PKP  Phases  from  Various  Distances  and  Azimuths  from  UBSO; 
Representative  Noise  Samples. 

We  estimate  that  the  Atlas  will  be  ready  for  distribution  in  March  1966. 


8.4  AUTOMATED  BULLETIN  PROCESS 

The  Automated  Bulletin  Process  (ABP)  outputs  of  April,  May,  June,  and 
July  1965  data  were  received  from  SDL  during  this  reporting  period. 
Processing  of  the  June  1965  ABP  data  is  approximately  50  per  cent  complete. 

During  the  week  of  13  September,  Messrs.  G.  S.  Gerlach  and  J.  L.  Lobdell 
visited  VSC  and  SDL  and  reviewed  the  status  of  the  ABP.  They  discussed 
an  approach  to  future  refinements  to  the  ABP  in  an  effort  to  reduce  the  work 
required  to  check  the  data  after  processing. 
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9.  REPORTS  AND  DOCUMENTS 


9.  1  Fifty  copies  cf  TR  65-58,  final  report  on  Project  VT /  1124,  Operation 
of  Three  Observatories,  were  sent  to  the  Project  Officer  on  7  Aupnst  1965. 


9.  2  Copies  of  The  Registration  of  Earthquakes  at  Blue  Mountains 
Seismologies i  Observatory,  Cumberland  Plateau  Seismological  Observatory, 

Tonto  Forest  Seismological  Observatory,  and  Wichita  Mountains  Seismo- 
logical  Observatory  During  February  1965,  March  1^ 65,  and  April  1965 
were  oent  to  Dr.  C.  F.  Romney  and  Kir.  B.  G.  Brooks. 


9.  3  Fifty  copies  of  TR  65-99,  Operation  of  Two  Observatories,  Quarterly 
Report  No.  1,  Project  VT/5054,  ’  May  through  31  July  1965  were  sent  to 
the  Project  Officer  on  26  August  1965. 


9.  4  A  letter  request  for  approval  of  our  plan  to  install  an  improved  under 
ground  vault  for  long-period  seismometers  at  UBSO  was  mailed  to  the 
Project  Officer  on  l  September  1965. 


9.5  Three  sets  of  noise  curves  for  the  month  of  March  for  BMSO,  CPSO, 
UBSO,  and  WMSO  were  mailed  to  the  Project  Officer  on  9  September  1965. 

9.  6  A  copy  of  the  list  of  real  property  at  BMSO,  CPSO,  and  UBSO,  which 
was  transferred  to  Geotech  by  Texas  Instruments  was  mailed  to  the  Project 
Officer  20  September  1965. 


9.  7  A  List  of  Suggested  Milestones  was  published  and  a  cop>  was  sent  to  the 
Project  Officer  on  28  October  1965. 
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APPENDIX  I  to  TECHNICAL  REPORT  NO.  65-128 

STATEMENT  OF  WORK  TO  BE  DONE 
AFTAC  PROJECT  AUTHORIZATION  NO.  VELA  T/5054 


STATEMENT  OF  WORK  TO  BE  DONE 
AFTAC  Project  Authorization  No.  VELA  T  / 5054 


1.  Tasks. 


a.  Operation. 

(1)  Continue  operation  of  the  Blue  Mountains  Seismological 

Observatory  (BMSO), _ 

and  Uinta  Basin  Seismological  Observatory  (UBSO),  normally 
recording  data  continously. 

(2)  Evaluate  the  seismic  data  to  determine  optimum 
operational  characteristics  and  make  changes  in  the  operating  parameters 
as  may  be  required  to  provide  the  most  effective  observatories  possible. 
Addition  and  modification  of  instrumentation  are  within  the  scope  of  work. 
However,  such  instrument  modifications  and  additions  ,  data  evaluation, 
and  major  parameter  changes  are  subject  to  the  prior  approval  of  the 
AFTAC  Project  Officer. 

(3)  Conduct  routine  daily  analysis  of  seismic  data  at  each 
observatory  and  transmit  daily  seismic  reports  to  the  US  Coast  and 
Geodetic  Survey,  Washington  D.C.  20230,  using  the  established  report 
format  and  detailed  instructions  . 

(4)  Record  the  results  of  daily  analysis  on  magnetic  tape  in 
a  format  compatible  with  the  automated  bulletin  program  (ABP)  used  by 
the  Seismic  Data  Laboratory  (SDL)  in  their  preparation  of  the  seismo¬ 
logical  bulletin  of  the  VELA- UNIFORM  seismological  observatories.  The 
format  should  be  established  by  coordination  with  SDL  through  the  AFTAC 
Project  Officer.  The  schedule  of  routine  shipments  of  these  prepared 
magnetic  tapes  to  SDL  will  be  established  by  the  AFTAC  Project  Officer. 

(5)  Establish  quality  control  (QC)  procedures  and  conduct 
QC,  as  necessary,  to  assure  the  recording  of  high  quality  data  on  both 
magnetic  tape  per  magnetic- tape  recorder  per  observatory  per  week  is 
satisfactory  unless  QC  tolerances  have  been  exceeded  and  the  necessity  of 
additional  QC  arises.  QC  of  magnetic  tape  should  include,  but  need  not 
necessarily  be  limited  to,  the  fol'i  wi'g  items: 
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(a)  Completeness  and  accuracy  of  operation  logs. 

(b)  Accuracy  of  observatory  measurements  of  system  noise  and 
equivalent  ground  motion. 

(c)  Quality  and  completeness  of  voice  comments. 

(d)  Examination  of  all  calibrations  to  assure  that  clipping  does  not 

occur . 

(e)  Determination  of  relative  phase  shift  on  all  array  seismographs. 

(f)  Measurement  of  DC  unbalance. 

(g)  Presence  and  accuracy  of  tape  calibration  and  alignment. 

(h)  Check  of  uncompensated  noise  on  each  channel. 

(i)  Check  of  uncompensated  signal-to- noise  of  channel  7. 

(j)  Check  of  general  strength  and  quality  of  timing  data  derived 
from  National  Bureau  of  Standards  Station  WWV. 

(k)  Check  of  time  pulse  modulated  60  cps  on  channel  14  for  ade¬ 
quate  signal  level  and  for  presence  of  time  pulses. 

(l)  Check  of  synchronization  of  digital  time  encoder  with  WWV. 

(6)  Provide  observatory  facilities,  accompanying  technical 
assistance  by  observatory  personnel,  and  s  ei  smoiogical  data  to  requesting 
organizations  and  individuals  after  approval  by  the  AFTAC  Project  Officer. 

(7)  Maintain,  repair,  protect,  and  preserve  the  facilities  of 
the  two  seismological  observatories  in  good  physical  condition  in  accord¬ 
ance  with  sound  industrial  practice. 

b.  Instrument  Evaluation:  On  approval  by  the  A.FTAC  Project 
Officer,  evaluate  the  performance  characteristics  of  experimental  or 
off-the-shelf  equipment  offering  potential  improvement  in  the  performance 
of  observatory  seismograph  systems  .  Operation  and  test  of  such  instrumen¬ 
tation  under  field  conditions  should  normally  be  preceded  by  laboratory  test 
and  evaluation. 
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c.  Special  Investigations:  Conduct  research  investigations  as  approved 
or  requested  by  the  AFTAC  Project  Officer  to  obtain  fundamental  information 
which  will  lead  to  improvements  in  the  detection  capability  of  each  seismo^ 
logical  observatory.  In  recommended  multiobservatory  research  programs 
and  those  designed  for  the  individual  observatories,  environmental  and 
equipment  differet  ces  that  will  exist  among  the  observatories  during  the 
operational  period  should  be  considered. 

These  programs  should  take  advantage  of  geological,  meterologicai ,  and 
seismological  conditions  unique  to  each  observatory.  Futhermore  ,  the 
following  expected  and  existing  differences  could  bear  on  the  research 
programs : 


(1)  BMSO  and  UBSO  -  Surface  array  designs. 

(2)  BMSO  -  Digital  spectrum  analyzer  with  dual  channel 
output  of  short-period  and  iong-period  spectrograms  developed  by  Bell 
Telephone  Laboratories,  Incorporated  (installation  expected  in  fall  of  1964). 

(3)  UBSO  -  Deep-well  seismograph;  10-element  array  of 
shallow-borehole  seismographs;  multiple  array  processor  (installation 
programmed  summer  1965  under  Project  VELA  T  / 5 05 Z ;  includes  training 
in  operation,  maintenance,  and  calibration  of  the  processor  and  in  analysis 
techniques  for  appropriate  UBSO  personnel). 

Research  might  pursue  investigations  in,  but  is  not  necessarily  limited  to, 
the  following  areas  of  interest:  microseismic  noise,  signal  characteristics, 
data  presentation,  detection  threshold,  and  array  design  (surface  and  shallow 
borehole).  Prior  to  commencing  any  research  investigation,  AFTAC  approval 
of  the  proposed  investigation  and  of  a  comprehensive  program  outline  of  the 
intended  research  must  be  obtained.  Furthermore,  research  should  be 
planned  for  completion  during  the  contract  period. 
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APPENDIX  2  to  TECHNICAL  REPORT  NO.  65-128 

ALPHABETIC  LISTS  OF  GENERAL  EQUIPMENT 
ANP  SUBASSEMBLY  CODES 


r\ 

<  ^  H 

<  <  <  < 

■5  £  £  £ 


r*  •£  3  2  H  >  p  D 

<  O  W  ■<  U  w  JSuJWwifi^l 
afia®uuiJUijuaCQ2?Q! 
ltlyQnnn^i'iQDafQsa!: 


P  O  2  £ 

lx  t.  U  T 


>  < 


5DO 


ua,< 
«  u  i* 
2  2  2  2 
£  =s  £  £ 


U  Q 
O  A 
2  2 
3s  £ 


TR  65-  i  28  , 


-  I- 


App  2 


n" 


CO 

W 

Q 

O 

U 

CQ 

2 

H 

co 

CO 

< 

fQ 

P 

CO 

Pm 

O 

C-i 

to 

J 

u 

H 

W 

CQ 

s 

P, 

J 

< 


Mi 

o 

•H 

c 

o 

2 


Mi 

4> 


bO 

4> 

Mi 

U 


•o 

Mi 

•a 

c 


Mi 

41 


CM  rv  CM 

0  c  CM 

U  £  3 

to  ft!  to 

2  Mi  Mi 

(U  V 

o  ?  ? 


Mi 
tD 

£ 

3  co  to  O  O 

ZOOMlt 


'W 

»-S 

*-> 

■  *-1 
3 

tx  ft! 

3 

U  0 

CD 

3  .O 

c 

<U  ^ 

>>  .c. 

a  £ 

'a  m 

cr1  3 

■5  <U 

4>  u 
Mi  Mi 

^  *  C 

(J 

£  3 
4)  (u 
to  u 

41 

CM 

0 

Mi 

>s 

to 

U 

o 

Mi  T3 

ft!  41 

co 

CM 

ft!  4> 
£  3 

H  •  rH 

•(-* 
CM  0 

E  E 

0 

J2 

O 

to 

c 

ft! 

Mi  Mi 

3  4) 

Mi 

Mi 

PL,  pL,  P,  cd 

CO 

H 

Z  cd  ^  y  S  co  E  co  £>  Q  & 
9^coco<cofeO<jyy5co 
SzOOP'^CP^PMOicoH 


M 

4) 


a 

£ 

<* 


p, 

< 


>x 

St 

g 

5 

tO 

to 

ft! 


0)  >J 


TR  65-  128,  App  2 


APPENDIX  3  to  TECHNICAL  REPORT  NO.  65-128 


MULTIPLE  ARRAY  PROCESSOR 
(MAP  1  AND  2) 
RECORDING  FORMAT  KEY 


BLANK  PAGE 


MAP  1  (lCChanrul  Unit-Surface  jUrray) 


Channel 
MCF  1 

MCF  2 


MCF  3 

BSS  1 

BSS  2 

BSS  3 
ESS  4 
BSS  5 
BSS  6 
£SBS 


Function 


Summation  of  10  short- period  JM  vertical  seismometers  to 
enhance  the  recording  of  vertically  incident  P-wave  arrivals. 

Summation  of  10  short-period  JM  ,  rtical  seismometers  with 
added  low-cut  filtering  to  reduce  tne  reception  of  long-period 
microseismm  waves.  Enhances  vertically  incident  P-wave 
arrivals  . 

Summation  of  10  short-period  JM  vertical  seismometers  to 
enhance  the  recording  of  8.1  km/sec  P-wave  arrivals. 

Beam  steering  summation  of  10  short-period  JM  vertical  seis¬ 
mometers  time-delayed  to  enhance  the  recording  of  8.  1  km/sec 
P-wave  arrivals  from  0  degrees  azimuth  (N). 

Same  as  BSS  1  except  it  enhances  arrivals  from  60  degrees 
a  zimuth 

Same  except  12C  degrees  azimuth 
Same  except  180  degrees  azimuth 
Same  except  240  degrees  azimuth 
Same  except  300  degrees  azimuth 

Straight  summation  of  10  short- pe riod  JM  vertical  seismographs. 


NOTE:  All  processing  in  MAP  1  includes  a  band  pass  in  each  input  channel. 
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MAP  2  (19  Channel  Unit) 


Channel 
MCF  11 

MCF  12 

MCF  13 

MCF14 

MCF15 

MCF16 

MCF17 

BSSV1 

BSSV2 

BSSV3 

BSSV4 

TR  65-128, 


Function 

Summation  of  10  short-period  Mode).  18300  Vertical  Seismometers 
in  the  shallow-buried  array  to  enhance  the  recording  of  vertical¬ 
ly  incident  P-wave  arrivals. 

Summation  of  10  short-period  Model  18300  Vertical  Seismometers 
in  the  shall1'" -buried  array  summed  as  rings  (1-3-5,  2-4 -o, 
7-8-9.  10)  plus  the  summation  of  6  short-period  Geotech  Model 
23900  Vertical  Seismometers  in  the  deep  borehole  array. 

Summation  of  6  short-period  Model  23900  Vertical  Seismometers 
in  the  deep  borehole  vertical  array. 

Time-delayed  summation  of  3  alternate  vertical  array  elements 
(1st,  3rd,  and  5th  deepest)  to  enhance  up-traveling ,  vertically 
incident  P- waves  (Attempts  to  suppress  the  surface  reflection). 

Same  as  MCF14  except  enhances  down-traveling,  vertically 
incident  P-waves  (attempts  to  suppress  the  initial  arrival). 

Time-delayed  summation  of  3  alternate  vertical  array  elements 
(2nd,  4th,  and  6th  deepest)  to  enhance  up-traveling,  vertically 
incident  P-waves. 

Same  as  MCF16  except  enhances  down-traveling ,  vertically 
incident  P-waves. 

Beam  steering  summation  of  the  6  vertical  array  elements  to 
enhance  recording  of  up-traveling  vertically  incident  P-waves. 

Same  as  BSSV  1  except  enhances  up-traveling  8.1  km/sec 
P-waves . 

Same  as  BSSV  1 . 

Same  as  BSSVi  except  enhances  down-traveling ,  vertically 
incident  P-wav  _s  . 
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BSSV5 

BSSV6 

IDVS 

NOTE: 


Same  as  BSSV2  except  enhances  down-traveling  8.1  km/sec 
P -  waves . 

Same  as  BSSV2 . 

Straight  summation  of  the  6  vertical  array  elements. 

All  processing  on  MAP  2  includes  a  bandpass  filter  in  each  data 
input  channel. 
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